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FOREWORD 
This Fourth Annual Report summarizes accomplishments of the Agri-
cultural Sector Analysis Project in Thailand during fiscal year 1977 and 
relates these accomplishments to past work progress as well as to pro-
jected work for fiscal year 1978. Accomplishments described in this 
report are a result of the cooperative research effort being carried out 
by the Division of Agricultural Economics (DAE) of the Ministry of 
Agriculture and Cooperatives, Royal Thai Government, and the Center for 
Agricultural and Rural Development of Iowa State University. The 
cooperative research effort is funded by the United States Agency for 
International Development and the Royal Thai Government. This summary 
describes one phase of a sector analysis project being undertaken to 
provide models and empirical analysis which can aid development and 
policies for agriculture in Thailand. 
Somnuk Sriplung 
Director 
Division of Agricultural Economics 
Ministry of Agriculture and 
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Earl 0. Heady 
Director 
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INTRODUCTION 
The Thailand Agricultural Sector Analysis Program is a cooperative 
project between Iowa State University, the Ministry of Agriculture and 
Cooperatives (through its Division of Agricultural Economics) and the 
United States Agency for International Development/Thailand. The pro-
ject, which has completed its fourth year, was initiated July 1, 1973, 
and is presently scheduled to continue through August of 1978. The 
project was developed in response to direct requests by the Ministry of 
Agriculture and Cooperatives for cooperation and collaboration in the 
development and application of sector analysis models and methods that 
have practical utility in guiding future development of Thailand agri-
culture at national, regional, and local levels. 
Agricultural Sector Analysis in Thailand evolved from a strong de-
sire by the Ministry of Agriculture and Cooperatives (MOAC) and other 
Royal Thai Government agencies to deal more forcefully and efficiently 
with basic problems facing the Agricultural Sector and its integration 
into the national economy. The project researchers are directly con-
cerned with the 25 million people living in rural households in Thailand. 
These rural people made up 58.4 percent of the nation's population in 
1976. Even with the increase in commodity prices during 1973-74, the 
net farm and nonfarm income averaged only $450 per household or only $77 
per capita. 
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The Royal Thai Government is attempting to develop policies and pro-
grams to increase employment and income equity in the rural sector 
while providing for expanded food production to meet projected domestic 
consumption and export requirements. Decision makers face the complex 
problem of choosing and allocating the scarce government resources (per-
sonnel and financial) among competing policy or program alternatives 
which have widely varient impacts on the short- and long-run development 
of the Thai economy. Raising income levels of the poorest segment of 
the economy merits immediate attention, but extreme care must be exer-
cised to identify and develop those alternatives that are complementary 
rather than competitive to the economic growth of the economy. A 
misallocation of scarce Thai resources could result in even lower income 
levels for the poor majority and more grievous inequities. 
Highlights of Agricultural Sector Analysis in Thailand 
Several characteristics cause the DAE-ISU Agricultural Sector Analysis 
effort to be somewhat unique: 1. The several facets of sector analysis were 
accomplished in beginning phases in a relatively short periotl of time 
even in the initial absence of a data processing mechanism, basic data 
banks and trained Thai personnel. National-interregional programming 
models and regional models were operational in about two years after full 
initiation of the project. A macro model was also completed in the span 
of two years. These are rather rapid accomplishments condidering the 
nature and availability of data, the void in trained and experienced man-
power and the necessity to divert an important amount of ISU manpower 
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to on-the-job training, research advisory activities, and policy analysis 
support service for the DAE. 2. There has been a complete meshing and 
integration of the ISU and Thai staffs in the development and imple-
mentation of the models developed and applied thus far. This accomplish-
ment was made possible through excellent working conditions and complete 
interpersonal trust farwarded by both DAE and ISU staff members. It also 
was accomplished through intensive person-to-person training activities 
on behalf of the ISU staff with the DAE staff. 3. Within the capabil-
ities of their training, the DAE staff has been able to comprehend and 
surround the model developments and applications. They are capable and 
have, independently, formulated policy questions to be analyzed through 
them. 4. The major models developed have been applied to the real 
world and important Thai policy problems. Thai administrators and 
institutions are acquainted with their availability for their purposes. 
However, accomplishments to data are small relative to the possibilities 
posed for the future. While the present models will be extended and 
updated, their present form can allow a wide range of policy analyses 
to be made in the future and plans exist for a range of policy studies to 
be implemented through them in the next year. These possibilities just 
now exist with the maturation of the models to their present state. 
5. The models are detailed and can relate economic impacts back to the 
zone level. In this sense they contrast to other models which can 
generate results at only national levels. The Thai models are directed 
not only to answer "what" at the national level but also to "where and 
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by how much" at zone levels. Extension of specifications to change 
and typical farms will ultimately extend this possibility to the 
province level. 6. The accomplishment of this project have been 
recognized by other LDC's of Southeast Asia who have suggested that an 
Agricultural Sector Analysis Center be established by the DAE in 
Bangkok to help and catalyze similar developments in other countries of 
this world region. 
Objectives of the Sector Analysis Project 
The Thailand Agricultural Sector Analysis Program is a cooperative 
project between ISU and DAE. The main project objective is to develop 
research and planning capability to guide future agricultural develop-
ment of Thailand. The research and planning capability includes: 
(a) participation in problem identification, (b) responsibility for 
essembly of data, specification.and construction of models, (c) respon-
sibility for the conduct and analysis of research, (d) the dissemination 
of research results, and (e) continued further problem identification-
policy analysis. 
The primary means for acquiring research capability is through 
participation in the research process. Organization of Thai and ISU 
personnel reflect problem focus rather than the traditional scientist/ 
counterpart strategy. An open door policy is observed at all times. 
Formal post graduate training is supplemented and extended by inservice 
training and daily participation in all phases of the research proce~s. 
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Issues Which Determine the Research 
Program Areas of the Project 
The Thailand Agricultural Sector Analysis Project faces many issues 
and problems which are similar to those faced by policymakers and re-
searchers in other developing countries. Thailand is concerned about 
growth in income and employmen·t; in reducing income and employment 
disparities between rural the urban people, among regions, and between 
the agricultural sector and the rest of the Kingdom. Thailand is also 
concerned with expanding the potential for increasing agricultural 
production to insure adequate food supplies and to earn foreign exchange. 
Export expansion and import substitution are recurring topics. Thailand 
has an unusually large and still dominant agricultural sector in terms 
of GNP, population and export earnings (rice, rubber, cassava, maize). 
Rapid expansion of domestic demand, primarily in the form of increased 
population, can slowly erode these important sources of foreign exchange 
and reduce per capita productivity in the sector. For many years 
agricultural production has been expanded primarily by land extensive 
methods, and this can not be relied upon in the future. 
Thailand also faces some rather unique political and economic 
challenges in large portions of the rural sector where poverty and 
unrest are common. There .appears to be motivation to explore the 
potential of expanding irrigation, to push for higher participation in 
mul~iple cropping and to utilize improved farming technologies. Under-
employment is a serious problem for agricultural laborers. Currently 
there is a high rate of immigration from low income rural areas into the 
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urban centers (primarily Bangkok), which accentuates problems of con-
gestion and unemployment in the nonagricultural economy. 
There is no scarcity of issues and problems which could provide 
focus for Project and DAE Research. Listed below are the set which we 
feel has some chance to be addressed within the limit of our capability 
or what we expect our capability to be within the next 12 months: 
Issues and Researchable Topics. (a) price and income response for 
major agricultural commodities including demand analysis and commodity 
supply responses, (b) land and irrigation expansion potentials and 
alternative methods for increasing per rai and per capita productivity 
(new varieties, fertilizer, management), (c) analysis of alternatives 
and fertilizer use for rice and upland crops, (d) resource utilization 
and capital for labor substitution (labor, capital, machines), (e) 
agricultural marketing and transportation, (f) distributional impacts of 
national programs on agriculture and of agriculture on the national 
economy, and (g) relationships between retail prices of selected food 
crops, foreign exchange earnings, and farm income. The major work areas 
and milestones of the project from the date of project initiation through 
the present with outlines through the end of the project are shown in 
Figure 1. 
The research activities designed to address the policy issues and 
meet the objectives of the project are divided into 5 areas: (a) 
national and regional agricultural models and related activities; (b) 
macroeconomic and impact models (including economic hase multipliers 
and I/O analysis) for national and regional analysis; (c) special studies 
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of demand, marketing channels, processing, production response etc; 
(d) data bank maintenance and general survey and statistical support 
activities; and (e) staff and human capacity development. 
For each research area, this report will focus on the following 
sequence of subjects: (a) pertinent objectives and issues which provide 
motivation for research in that area, (b) techniques and methodology used, 
(c) progress prior to July 1, 1976, (d) progress between July 1, 1976 
and June 30, 1977, (e) expected research products, potential effects 
and potential users, (f) expected future directions. 
NATIONAL, REGIONAL, ZONE, AND FARM-LEVEL MODELS 
The programming models form the major part of the DAE/ISU sector 
analysis project. Prior to the initiation of the project, the staff of 
the DAE had delineated Thailand into 19 agroeconomic zones which were 
officially recognized as regions for data collection, dissemination, 
and economic planning (Figure 2). The first effort of the project was to 
construct linear programming models of crop production for each of the 
19 agroeconomic zones. These zone level models were then used as 
building blocks in the construction of regional and Kingdom-level 
planning models of agriculture. The major development issues for which 
the models are capable of aiding decision makers include: (a) assess-
ing feasibility of meeting target levels of domestic and export demands, 
(b) estimating the potentials of new technologies for increasing the pro-
ductive capacity of Thai Agriculture. The technologies include new 
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THAILAND 
Figure 2. Agroeconomic zones of Thailand 
10 
varieties as well as new mixes of current available inputs, (c) estima-
ting the effects of development policies on fnrm i tH'Oml' and employment 
by geographic area, (d) determining cfficlt•nt loc:rtlons :rnd levels for 
production and for accelerated crop :rnd 1iv~stock production programs, 
(e) determining the response (and/or l1mitati(Hts to response) by 
producers to policies related to price, introduction of teehnology, 
credit, and marketing by size ami type of farm, and (f) reduction of 
inconsistencies between e~ntraUzed development plans nnd the decentra-
lized production decisions made hy farmers and other producer:;. 
Techniques and Methodo I ogy. 
The major technique used is linear progr:tmming. The advantages of 
linear programm are detailed below. (a) lt is a powerful but relatively 
simple technique which can he used and understood in an operational sense 
by staff members with a a.s. or higher d~;•gree. ln the operational sense 
\ 
it does not require extert~ive training in mathematics, (bj the data 
available when the project started consisted of a single 'crbss-sectional 
survey. At the present tim~ the longest data series ls only 1-3 years 
for some items and usually no JongE•r than 8 yt.•ars. Econometric analysis 
at the zone or chan6rwat level or even the regional level is precluded 
because of the lack of time series data. (c) i\n optimizing model ts used 
because the planning process seems to ask "How can things he better?", 
(d) Nonlinear effects have been handled adeqdately hy linear approximations. 
For example, fertilizer respon:;e is handled Hy :Hld ing ad(H tlonal <H:tivi-
ties. (e) The models could be detailed yet simple enough so that the 
11 
model construction, manipulation, and interpretation could be handled 
by large numbers of the DJ\E staff. (f) The model structure can be easily 
aggregated. Small computer size forced the aggregation of the monthly 
detail of zone models in the regional models. It is recognized that 
limitations in crucial periods may be obscured in the national model. 
The detailed regional models are used to check consistency and feasi-
bility of national alternatives as well as to do independent studies of 
specific regional problems. 
Agroeconomic Zone Models 
The basic linear programming models constructed at the agroeconomic 
zone, regional, and national levels have been described in previous 
annual reports, so only limited details will be reviewed. 
The crop and livestock enterprises or enterprise techniques included 
in the models constructed or under construction at the current time are 
listed in Table 1. The basic production area for the models constructed 
prior to January, 1976, was the agroeconomic zone. While not every crop 
is produced in every zone, there could be one or more production pro-
cesses for each of the crops and/or production techniques listed in 
Table 1 in each zone. The typical model for the agroeconomic zone 
(Figure 3) would contain 30 to 40 enterprises or enterprise production 
techniques. Nonlinear response of crops to fertilizer inputs is modeled 
by defining additional production processes each with different amounts 
of fertilizer per land unit. 
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Table 1. Major crops, and crop production techniques and livestock 
activities specified by land class and agroeconomic zone in 
the National Agricultural Model for Thailand 
Non-glutinous rice (tp, 
Non-glutinous rice (tp, 
Non-glutinous rice (be, 
Non-glutinous rice (be, 
Glutinous rice (tp, ov, 
Glutinous rice (tp, nv, 
Glutinous rice (be, ov, 
Glutinous rice (be, nv, 
Maize for livestock 
Maize for human food 
Sorghum 
Mung bean 
Soybean SJl 
Sotbean SJ2 
OV, f) 
nv, f) 
ov, f) 
nv, f) 
f) 
f) 
f) 
f) 
Cassava 
Sugar cane (fresh) 
Sugar cane (manufacturing) 
Tobacco (native) 
Tobacco (Virginia) 
Tobacco (Hurley) 
Tobacco (Turkish) 
Coconut 
Mulberry with native and 
Hybrid types of sericulture 
Upland non~glutinous rice 
Upland glutinous rice 
Watl•rmelon 
White sesame 
Kenaf 
Soybean native Jute 
Black bean Rubber (ov) 
Kak bean Rubber (nv) 
Ground nut Intercropping on replanted rubber 
Black sesame Buffalo 
Cotton Cattle 
Castor seed Swine 
Abbreviations used: tp = transplanted; be broadcast; nv = new variety; 
Ov = old variety; f = yield variable with fertilizer 
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The section of the programming model for each agroeconomic zone con-
tains restraints on the monthly or seasonal use o[ crop land, labor, and 
capital. The agricultural crop land in each agrocconomi.c zone is divided 
into four mutually exclusive classes. These four classes are: (a) Class 
I land, deep flooding area suitable for only one broadcast rice crop per 
year. (b) Land II, irrigated rice area. This type of land can also be 
used for dry season production of rice and other crops if the water 
supply is adequate. (c) Land III, rainfed rice area. This area is 
suitable for only one rainy season rice crop per year. (d) Land IV, 
upland area. The cropping area suitable for production of upland crops. 
Dry season crops are possible in some areas. 
Additional land classes for fallow land, pasture, and other forest 
land suitable for grazing are included in the combined crop livestock 
mbdels currently under construction by the DAE staff. The crop section of 
each agroeconomic zone model contains one constraint for each month in which 
there is a possible use for the crop land. The crop land section of 
the model may contain up to 48 constraints. Each constraint restricts 
the use of a particular clas::; of land to he less than or equal to the 
area of that class of land suitable for crop production in a specific 
time period. 
The total monthly use of labor in each zone is restricted to be less 
than or equal to the monthly supply of labor in that zone plus migrant 
labor from other zones. 
15 
The use of cash in each month for production expenses is required 
to be less than or equal to the amount of cash unused from the proceeding 
month plus borrowings in the current month. Three sources .of credit 
are available to the farmer. These sources in order of increasing 
interest rates are institutions, relatives, and merchants. 
Subsistence demand for rice and other crops requires minimum levels 
of production for on-farm consumption. Any production in excess of 
family subsistence requirements can be marketed. 
Regional Linear Programming Analysis 
A full regional analysis modeling capability would include linkages 
between agriculture and the nonagricultural sectors as well as production 
relationships within the agricultural sector. However, the initial 
focus has been on the construction of national and regional linear pro-
gramming models of agricultural production and transportation. This is 
only the first step toward building research capability in the analysis 
and development of regional agricultural objectives and policies. 
The major purpose of the regional models is for independent studies of 
specific regional problems. Major use of the regional models also has 
been to further check feasibility and consistency of policy alternatives 
from the national model. 
Spatial equilibrium models of crop production have been constructed 
for each of the four major regions of Thailand. Each regional model 
was constructed by linking the separate zone models in a block diagonal 
form. (see Figure 4). No aggregation is involved so each regional model 
16 
is consistent with the zone models of the region. The markets in each 
zone within the region are linked by alternative transportation modes 
and routes. Production is allocated between zones according to the 
principle of comparative advantage. Crops produced in one zone may 
be shipped to another zone or even outside the region for consumption. 
Commodities may also be imported into the region for consumption. 
The regional crop model of the North is shown in Figure 4. The 
regional crop model of the North is composed of four cqnsuming and pro-
ducing regions, agroeconomic zones 6, 8, 9, and 10. The model contains 
502 activities and 442 rows of equations. The activities in the model 
include one or more production processes in each zone for each commodity 
on each type of land during each season where production has been observed 
historically. Separate activities have been defined for some com-
modities whenever a distinct production process could be identified 
that would affect the resource requi.rements, costs, and (or) yields. 
Although this does not provide for unlimited resource substitution, it 
does provide for some basic substitution. As more new activities are 
defined and the model expanded, further resource substitution will be 
possible. 
In addition to the production activities, the model contains 
separate supporting activities for each zone. These include: subsis-
tence demand-(on farm consumption} for selected commodities; marketing 
activites for. each commodity; transporation activities among zones and 
regions; buying of fertilizers (nitrogen and phosphorous) capital 
17 
borrowing by month from institut~ons, relatives, and merchants; and 
capital transfer activities. 
The North model has separate bound sets for each zone which include 
land by type and month, labor by month, capital by month, and capital 
borrowing by source. In addition to the bound sets for each zone, point 
demand estimates which were taken from the national model have been 
added in the form of regional marketing bounds for each commodity. 
These point demand estimates serve as upper limits for on-farm con-
sumption and off-farm marketing at the prices specified in the model. 
These restraints force the four zones to compete against one another 
for a limited region market. 
National Interregional Competition Model 
of Crop Produetion 
Because of computer space limitations, it was necessary that the 
first national linear programming model be more aggregated than the 
individual agroeconomic zone models. For example, the average zone 
crop model contained about 80 restrictions. To construct a national 
model without aggregation w~uld have required more than 1,500 equations 
and would have exceeded DAE computer capacity. Computational experience 
with the IBM 16K 1130 computer with 3 disks in the DAE indicated the 
practical limit was about 600 equations. 
With the above limitations in mind, the DAE-ISU modeling groups 
have constructed a national interregional model of crop production. The 
national crop model is composed of aggregated modules of the agroeconomic 
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zones. Within each agroeconomic zone, the monthly constraints for each 
land class, for labor, and for capital have been aggregated into the 
seasonal constraints. A national integrated crop-livestock model is 
being developed and will be linked to the macroeconomic model in the near 
future. 
The current national crop production modt!l contains 550 equations 
and 1,200 production and transportation processes. 
A structural outline of the national crop production model in con-
tained in Figure 5. All of the crop productiotl techniques or activities 
defined at the agroeconomic level have been retained. The aggregation is 
only in terms of the constraints. Within each agroeconomic zone, there 
are wet and dry season constraints for each land class and for capital 
use. The labor supply, however, was subdivided into wet season planting, 
wet season harvesting and dry season constraints. The subdivision of 
labor in the wet season corresponded to the peak periods of labor usage as 
previously determined in the individual agroeconomic zone models. 
Consuming regions 
Several agroeconomic zones have been combined to form one consuming 
region. The grouping of the 19 agroeconomic zones (Figure 2) into 4 
consuming regions was: 
Northeast 
North 
Agroeconomic zones 1, 2, 3, 4, and 5 
Agroeconomic zones 6, 8, 9, and 10 
Central 
South 
20 
Agroeconomic zones 7, 11, 12, 13, 14, 15, and 16 
Agroeconomic zones 17, 18, and 19 
Noncentral cities at the gateway to each region were chosen as 
shipment points between consuming regions. Initial policy analysis has 
been concerned with the feasibility of meeting export targets. The 
noncentral cities chosen in each region reflect existing gateway points 
for regional flows of imports and exports. 
There are transportation activities which allow marketed rice to 
be shipped between agroeconomic zones within each consuming region. How-
ever, a fixed transportation pattern is assumed for the remaining crops 
in the model. The pattern of transportation between agroeconomic zones 
within each consuming region was predetermined in the following way. 
First, a farm-to-market assembly and processing charge was added to 
farm production costs for each crop activity. In addition, the cost of 
transportation from the zone of production to the noncentral shipment 
city was added to the production cost of each activity. That is, the 
cost of cassava production in Zone 1 in the Northeast includes the farm-
level costs plus farm-to-market and processing costs within Zone 1 plus 
the cost of shipping the product from Zone 1 to Zone 5. 
The selection of shipment points and treatment of interconsuming 
region assembly charges attempt to reflect the optimal (and existing) 
pattern of commodity flows which would be obtained from a much larger 
model. 
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The models constructed for regional analysis allow more detail about 
interzone transportation and marketing problems. The interaction between 
the more aggregated (national) model and less aggregative (regional) 
models involves the selection of viable activities from the less aggregative 
models for the more aggregative models. In turn, more aggregative models 
provide regional or zone price levels and/or production targets. 
The initial structure of the national model is not permanent but 
changes with data development and computer capacity. 
Variable costs 
The variable cost of production for each crop activity is the sum 
of pu:t:chased· farm inputs plus charges for the assembly, processing and 
transportation of the product to the transportation point for the con-
suming regiort. 
The variable costs for purchased farm inputs include: 
Fertilizer 
Insecticide 
Fuel, oil, repairs 
Hired machinery 
Value of animal inputs 
Depreciation 
The nonfarm input charges associated with each production activity 
include: 
Transportation from farm to market 
Transportation from market to processor 
Processing charges 
Load in, load out, and assembly charge in changwat 
Level and line haul charges to transportation point for 
the consuming region. 
23 
Farm Level Models 
The construction of models which represent specific types and 
sizes of farms was initiated in FY77. The ministry level support for the 
expansion of the modeling effort resulted from previous research for the 
Fourth Five-Year Plan. A report of that research to a meeting of the 
governors of the 71 changwats of Thailand led to a request for changwat-
level planning. The DAE was able to assign research leaders who had 
recently completed M.S. degrees to this task. Some of the leaders had 
received degrees under the AID education component of this project. The 
replacement linear programming specialist on the ISU team assumed primary 
responsibility for technical assistance in this area. 
A common set of planning coefficients for all models from the farm 
level to the Kingdom level is being estimated. The initiation of the 
farm-level modeling coincided with the effort to update the coefficients 
in all the planning models. The coefficients are being updated because 
two general farm surveys have been completed since the initial labor 
and capital coefficients in the models were estimated. The crop yields 
had been previously updated. Howeve~with the exception of the 
fertilizer, the yield reestimation was independent of the labor and 
capital coefficients. 
Past Research 
Some of the accomplishments duri.ng the first three years of the 
project were: 
September 1973 
November 1973 
December 1973 
July 1974 
August 1974 
September 1974 
November 1974 
January 1975 
February 1975 
March 1975 
April 1975 
24 
Initial structure of agronomic zone crop model 
defined with monthly detail on use of four land 
classes, labor and capital. Pilot model for zone 
7 started. 
Zone 7 model completed. Data estimation tech-
niques and activity definition agreed on for zones 
1, 2, 3, 10 and 11. 
Paper on research strategies for National Planning 
in Thailand presented at Agricultural Economics 
Society of Thailand. Zone models completed for 
the North Region. Installation of IBM 8K 1130 com-
puter in DAE • 
Completion of zone models in the Northeast region. 
Construction of regional crop models begu~ 
Crop models completed and solutions obtained for the 
North (Zones 6, 8, 9 and 10). 
Initial solutions to crop models for the Central Plai~ 
Project evaluation. 
Northeast region model completed. 
National crop model construction begun by aggrega-
tion of the zone models in Northeast. Testing of 
alternative aggregation methods. 
Study of employment and potential migration in the 
Northeast completed. Studies of potential response 
in Northeast region were started. 
June 1975 
July 1975 
Augtist 1975 
September 1975 
October 1975 
25 
DAE particlpation in FAO in-service Training Seminar. 
(see publication list). Preliminary inclusion of 
]ivestock activities in Northeast region model. 
Supply response studies for maize, cassavas kenaf 
and rice finished for Northeast. First solution 
to national crop model obtained. 
Preliminary solutions regarding use of land areas in 
Thailand. Preliminary solutions representing 
alternative production capacities for Thailand in 
1981 were completed. DAE sector analysis pre-
sentations at ADC seminar on Agricultural Sector 
Analysis Project. Arrival of Policy Analyst. 
Additional solutions regarding export levels and 
land use obtained from the crop model. Draft 
document entitled "Thailand's Agricultural Crop 
Employment and Income Situation under Alternative 
Levels of Land and Water Use," was presented to NESDB 
staff members. 
Discussions on planning targets, data needs, and 
research strategies for national and regional 
planning models • 
Model preparation for analysis of irrigation and 
new varieties of rice. The revisions included re-
estimation of irrigated areas receiving water in 
were: 
January 1976 
February 1976 
Marcy 1976 
April 1976 
June 1976 
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wet and dry season, production functions for rice 
fertilizer response, demand, and labor force pro-
jections. 
Arrival of regional economist. 
Revised crop yields, fertilizer response function 
estimation completed. Draft copy of plan document 
given NESDB staff. Alternative directions for 
regional models discussed. 
Preliminary solut:ions to revised model. Cont:inued 
DAE/ISU staff meetings to discuss how specific 
policies could be implemented in order to model 
the policies in a realistic manner. 
Revised solutions to national crop model. Research 
on export multipliers and regional base line studies 
begun. 
Major results of 5-year plan research presented at 
seminar sponsored by DAE. The seminar was attended 
by more than 40 representatives including the 
Director Generals of the departments .in the MOAC 
and other agencies. 
Research and Progress During FY77 
The major research activities or milestones during the past year 
July 1n6 Regional analysis of selected national crop alter-
------~----------
August 1976 
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natives was started. Estimates of regional level 
multipliers were completed. 
A paper describing the DAE-ISU Sector analysis 
project presented at ASEAN meeting in Surakarta, 
Indonesia.Resolution to establish regional agricultural 
development training center in Thailand was later 
approved by ASEAN Ministers. Eight DAE staff members 
left for Ph.D. training. 
September 1976 Research plans for national, regional groups for 
November 1976 
December 1976 
January 1977 
February 1977 
1976-77 finalized. Main issues were income-employ-
ment, balance of payments, and cost of living. 
Thailand research from the Thailand Agricultural 
Sector Analysis Project presented at ADC conference 
in Singapore. 
Development and specification of input studies. 
Study of alternative levels of exports with national 
crop model. 
Base line runs with national alternatives co~ 
pleted with each regional model. Continued efforts 
devoted to estimation of livestock-crop model. 
Supply response for maize, cassava, kenaf co~ 
pleted in Northeast region. Revision of land 
constraints for upland crops and medium levels of 
irrigation completed. Further export analysis 
in process. 
March 1977 
April 1977 
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Revised assessment of productive capacity of Thai 
Agriculture in 1981. Estimation of normative supply 
response for rice given medium levels of investment. 
All project models reviewed for AID by DAE staff. 
Conceptualization of framework for farm type models 
completed. Work on zone 7 farm type models initiated. 
Research Products and Users 
Table 2 shows examples of the kinds of output which can be obtained 
with the models developed by June, 1975. !I more complete summary is 
contained in project research reports for the Fourth Five-Yeilr Plan. By 
late 1975, information similar to that shown in Table 2 could be 
generated for more than 40 crop production activities for 24 spatial 
units. These units start at the agroeconomic zone level (19) and con-
tinue to the regional (4) and to the Kingdom level. The long-term 
objective of the DAE is to provide similar crop and livestock infor-
mation for different farm types and sizes at the changwat (province) level. 
Other types of output have included updates related to the development 
plans and background research for an irrigation "cost of recovery" 
policy study in connection with a World Bank Loan. 
The primary users of information generated have been within the 
Ministry of Agriculture and Cooperatives (MOAC) and at the National 
Economic and Social Development Board (NESDB). The DAE and ISU staff 
members have worked at increasing awareness by publication of project 
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results and by domestic and international seminars. The response by the 
Provincial Governors in requesting even more detailed analysis is clear 
evidence that usage will increase as both public awareness and the 
reliability of the results are increased. 
MACRO MODELING, INPUT-OUTPUT ANALYSIS AND MODEL LINKAGES 
Objectives 
Effort in this area is concerned with the forward and backward 
linkages between the agricultural sector and the nonagricultural sectors 
in order to estimate effects of agricultural policies on nonagricultural 
sectors, and vice versa. The linkages at the national level are of 
importance because of the large size of the agricultural sector. At 
the regional level, the linkages will provide a way of estimating income 
distributional effects of agricultural and nonagricultural policies. 
Specific policy concerns will include: (a) balance of payments, 
(b) tradeoff between agricultural price policy and consumer cost of 
living, (c) levels of nonagricultural income and employment created by 
agricultural development programs, and (d) effects of nonagricultural 
development policies on the demand for agricultural products and on 
labor, capital and land resource. 
Techniques 
Macroeconometric ~. Methodology for the macro-modeling is 
econometric analysis of time series data. The statistical method used 
is ordinary least squares in as much as the time series is too short to 
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permit use of two-stage least squares. The models will be refitted using 
a principle components methodology. The econometric models are tested 
by reduced form analysis. The methodology for the input/output analysis 
is standard linear coefficient calculation based on primary and secondary 
data. 
Regional Input-Output Analysis 
Input/output (I/O) is a logical extension of economic base analysis. 
However, I/0 provides a more complete description of the structure of 
transactions among industries within a region. The I/0 normally includes 
a description of major links between processing or intermediate activities 
and exogenous final demands and primary payments sectors. Recent articles 
by Mellor have emphasized the importance of developing linkages and 
1 
rural infrastructure as part of an employment-oriented growth strategy. 
The statistical data series at the region or subregion levels is 
too short to permit the kind of econometric modeling done at the macro 
level. Therefore, it is necessary to rely on cross-section survey 
methods and I/0 techniques for much of the planning at the region and 
subregion levels. I/0 models may be constructed at the zone level, but 
it is expected that heavy reliance will have to be placed on region-
level coefficients. 
1 See Mellor, John. The Impact of New Agricultural Technology on 
Employment and Income Distribution, Concepts and Policy. Occasional 
Paper No. 2, Economics and Sector Planning Division, Office of Agri-
culture, Technical Assistance Bureau, U.S. Agency for International 
Development. Wash. D.C. 1975. 
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The data collection process, including survey design and execution, 
is in cooperation with NESDB. The surveys are being designed so the 
information collected and the resulting models constructed will be con-
sistent with the National Accounts. It is expected that the regional 
I/0 models will be used with the linear programming agricultural models 
to develop greater insight into the regional impacts of agricultural 
policy. 
Linkage Between Macro and 
Agricultural Sector Models 
The linkages at the national level between the agricultural and the 
nonagricultural sectors are being modeled through an interface between 
the macro econometric model and the national linear programming model. 
The interface is being developed to allow those people in policy-
making positions to relate the effects to changes in one sector (in this 
case agriculture) to the remaining sectors of the economy. It is also 
desirable to know the impacts of changes in the nonagricultural sectors 
on the agricultural sector. In the macro model the Gross Domestic Pro-
duct of Thailand's economy is divided into 7 major sectors which are 
consistent with the National Income Accounts. The variables of the 
macro model which represent the subaccounts in each sector are shown in 
Table 3. The second version of the macro model which is being used for 
the linkage contains 55 equations including 9 accounting identities. 
The relationship or content of each variable of the macro model or account 
with respect .to the agricultural or nonagricultural sectors is also 
shown in Table 3. 
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The linkage as outlined in Figure 6 will retain the essential 
structure of the macro model but will substitute a disaggregated pro-
gramming model of agricultural crop and livestock production processing, 
marketing and transportation for all or part of the relevant macro 
equations. 
The combined macro-agriculture production model is recursive in 
two senses. First the combined system is recursive in the traditional 
sense that current year variables are dependent in part on their values 
in previous years. However, within each year the models are recursive 
in the sense that the agriculture model depends on macro equations to 
set or partially determine domestic demand for agricultural products, 
exports, labor supply, and other factors which affect agricultural 
inputs and outputs. The outputs from the agricultural model then become 
predetermined variables which are used to solve the remaining equations 
of the macro model. The current period results of the combined macro-
LP system are then used to update the 'agricultural and macro model for 
the following year. 
Previous Milestones 
A chronology of the research prior to July 1975 is: 
September 1974 Macro-economist arrived in Thailand. 
December 1974 
March 1975 
Specification of an aggregate 21-equation model 
of the Thai economy. 
Estimation of parameters in the 21-equation model 
completed. 
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Table 3. Variables in Macro Model II classified according-to whether they 
contain identifiable agricultural or non-agricultural components. 
FBI 
RFLllHD 
COPE 
FFHHE 
SERV 
TC 
RE 
GADJP 
GSEVP 
GTC 
XRICE 
XRUB 
XMZE 
XTAP 
XMFG 
XOTH 
XSERV 
IMP! 
IMP2 
IMP3 
Macro variable 
Consumption Sector 
Food, beverages, tobacco 
Rent, fuel, light, household operation 
Clothing & other personal expense 
Furniture, furnishings household equip. 
Consumption of services 
Consumption transportation & communication 
Recreation & entertainment 
Government Sector 
Administration, Defense, Justice, Police 
Services 
Transportation and communication 
Export Sector 
Export of Rice 
11 Rubber 
II 
II 
II 
II 
Maize 
Cassava 
Manufactured goods 
Exports other goods 
II Exports services 
Imports 
Consumer goods 
Intermediate products and raw materials for 
consumer goods 
Capital goods, raw materials for capital 
goods, fertilizer 
Agricultural Non 
component Agricultural 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
componants 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
IMP4 
IMPS 
Serv I 
AGINV 
MANINV 
CONS INV 
TCINV 
WRTINV 
SERVINV 
CROPOUT 
OTHAG 
MGDP 
CONS AT 
WRTOUT 
SERGDP 
TCOUT 
OTHOUT 
COMP 
FY 
YUE 
YPROP 
IDAX 
Table 3. 
Macro variable 
Fuel and Lubericant imports 
Other imports 
Service imports (exogenous) 
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Capital formation 
Agricultural investment 
Manufacturing investment 
Construction investment 
Transportation Communication investment 
Wholesale Retail Trade Investment 
Service investment 
Crop output 
Output equations 
(value added) 
Other Agricultural output 
Manufacturing output 
Construction output 
Output wholesale & retail trade 
Output of Services 
Agricultural 
component 
X 
X 
X 
X 
X 
X 
X 
X 
Total output transportation and communication 
Other output 
Income distribution Equations 
Compensation of employees 
Farm income 
Income unicorporated enterprises 
Income from property 
Indirect taxes 
X 
X 
X 
X 
Non 
Agricultural 
components 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
~ 
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Figure 2 Sequence of operations involved in the interface between 
the agricultural sector and the non-agricultural sector. 
I. Update 
1. 
2. 
3. 
4. 
5. 
Policy instruments based on previous results 
Population projection, farm, non-farm population 
Imports and domestic production of inputs used in agricultural 
production (forward linkage) 
Update demand equations for population changes, PDY-1, 
previous consumption levels. 
Determine non-agricultural employment. 
II. Agricultural Sector Model (ASM) 
1. Determine output of agricultural products exogenous to the 
recursive linear programming (RLP) mode]. 
2. Determine remaining land, labor, capital supplies available 
for use in the RLP. 
3. Set flexability coefficients for RLP j 
4. Solve RLP, sum for agricultural output, employment, other l 
resource use. 
5. Evaluate commodity models to determine realized wholesale 
price, domestic consumption, exports. 
6. Calculate farm price, retail price, farm income. 
7. Determine value added from agricultural processing 
8. Calculate value added from agricultural purchase~ from 
non-agricultural sector. 
III. Macro Econometric Model (MM) 
Solve remaining macro econometric model equations using the 
agricultural related variables as predetermined variables. 
The remaining items include.: 
1. Consumption of non-agricultural commodities 
2. Government expenditure . 
3. Output of non-agricultural commodities 
- 4. Exports of non-agricultural commodities 
5. Gross domestic product, national income 
6. Distribution of national income, personal disposable 
income 
7. Investment, depreciation, capital stock. 
June 1975 
July 1975 
August 1975 
November 1975 
December 1975 
January 1976 
March 1976 
May 1976 
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21-equation macro model completed. Data col-
lection and regression analysis for a more 
disaggregated model was started. 
Estimation of consumption and export sectors of 
disaggregated model completed. 
Revised data series received from NESDB. Be-
specification and reestimation begun. 
Aggregate demand, import and export sectors 
completed. 
Estimation of consumption, import, export, and 
income distribution sectors was completed. 
Disaggregated 45-equation model of Thai economy 
was completed. 
Further disaggregation and nonlinear specification 
on the 45-equation model underway. Preliminary 
work on monetary and balance of payments sectors. 
Experimentation with the 45-equation model to pro-
vide multipliers of agricultural output on non-
agricultural variables. 
Preliminary discussions were held with representa-
tives of the I/0 Section of NESDB to explore their 
activities and to determine possibilities for 
cooperation in development of I/0 analysis. 
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June 1976 Meeting was held with Khun Boonlert and Khun 
Adul of the I/0 Section of NESDB. Tentative 
agreement was reached to share all published data 
and to cooperate in providing information and 
review on questionnaires in the I/0 data develop-
ment. 
June 1976 Draft report on linear version of macro model 
completed (Model I). 
Research Activities During FY 77 
The estimation and simulation of Version II of the Macroeconometic 
model was completed by August, 1976. Version II of the macro model is 
nonlinear with 45 behavioral equations and 10 identities. The per-
formance of the macro model over the test period (1962-1975) was quite 
good. A complete description of the linear and the nonlinear versions is 
1 given by Stephenson and Itharattana. 
The parameters of both versions I and II of the macro model were sub-
sequently reestimate.d in June, 1977. The reestimation was necessary 
following numerous data revisions in the national accounts tables by 
NESDB. The predictive power of the reestimated models remained quite 
good and the specification of the equations was not changed. 
1 See Stephenson J. and K. Ittarattana. Macroeconomic Analysis of 
Economic Activity in Thailand, 1962-1974. Center for Rural and Agri-
cultural Development, Iowa State University DAE-CARD Sector Analysis 
Series No. 3. March 1977. 
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After the macro model was completed, the DAE-ISU staff began the 
large task of completing the interface between the macroeconometric 
model (MM) and the agricultural sector model (ASM). The interface serves 
to bring together the results of several independent types of research 
for the analysis of intersectoral policy issues. These separate types 
of research include linear programming models, statistical commodity 
models, and the macro model. 
The research tasks for the MM-ASM interface initiated during FY77 
were the reformulation of the national linear programming model in an 
annual recursive format and the further disaggregation of the equations 
in the macro model. 
The research purposes and policy needs for which the MM-ASM inter-
face is being developed required that the specification of the ASM be on an 
annual recursive basis. The DAE staff members began the task of estimating 
flexibility coefficients which relate producers' current planning de-
cisions to expectations based on past prices, areas planted, and weather. 
The expected area planted for crop i, in agroeconomic zone z, in year 
t, is of the form: 
where 
X 
zit is 
PE 
zit is 
D . is 
Zl.t 
the 
the 
area of crop i 
expected price 
-'-1 if X 
zit-1 
planted in zone a in year t 
of crop i in zone z, year t 
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0 if xzit-1 = xzit-2 
1 if X > X 
zit-1 zit-2 
R is the rainfall received in critical periods in zone z of year t 
zt 
Vpzit is the current variance of past price expectations by farmers 
relative to realized prices 
Vyzit is the current variance of past expectations of yield per rai 
with respect to realized production per rai. 
The further disaggregation of the macro model will make it possible 
to trace the contribution to GDP and employment of major agricultural 
commodities as they move through the manufacturing and processing stages. 
The data collection and computer software development for initial esti-
mation and for annual reestimation of the system were completed. 
However, considerable work still remains with respect to equation esti-
mation and model testing. 
The interface between the MM-ASM will provide guidelines at the 
national level. However, as stated previously, it will be necessary to 
rely on input-output analysis and cross-section data for regional and 
subregional analysis. The development of staff capability for regional 
I/0 analysis continued from FY76. 
The research also includes an interface between the agricultural 
linear programming models and the input-output models at the regional 
subregion levels. The estimates of regional multipliers (begun in 
FY76) from the regional tables in the national income accounts were 
completed in early FY77. 
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Meetings held with representatives from NESDB <md DAE resulted in 
an agreement on a joint effort to construct the next national I/0 
table. The DAE assumed major responsibility for data collection from 
agricultural and agricultural-related industries. The DAE will be 
developing coefficients in approximately 60 of some 180 sectors in the 
national I/0 table. 
Input-output studies and methods from other locations were examined. 
The DAE staff then began to design a survey to collect the desired 
information in a form consistent with the national income accounts. A 
cooperative survey pretest by staff members from the DAE and from 
NESDB was conducted. Further survey refinements were made and a larger 
survey of agricultural and related businesses was then conducted in 
agroeconomic zone three. The results were to be summarized I/O coefficients 
tested in a combined LP-I/0 model of zone three. 
Other work was related to increasing staff familarity with the 
semi-input methods of project evaluation. Computer software was developed 
by the DAE staff for the standard I/0 analysis as well as for the semi-
input-output methods of analysis. 
Expected Research Products from Macro Model, Input-Output Analysis, 
and Linkage with Agricultural Sector Models 
The macro-econometric models provide a consistent means for pro-
jecting the national accounts. Of primary concern in Thailand are the 
linkages of the agricultural sector with the rest of the economy. The 
first use will be to obtain consistent and reproducible macro infor-
mation. Linkages with the nonagricultural sectors are particularly 
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important in a country like Thailand where the ag sector is very large. 
It is important to trace the intersectoral impacts of alternative plans 
for the ag sector. It is expected that interagency support for Ministry 
programs will be enhanced if the extent of intersectoral linkages are 
estimated in advance. At this time, only the reduced form multi-
pliers from the macroeconometric model have been applied for import 
evaluation. This information was reported as a part of the Agricultural 
Sector plan alternatives at the June, 1976, conference on the Fourth 
Five-Year Plan. 
At the regional level, impact assessment takes on a heavier dis-
tributional dimension, i·~· it is required as a means of estimating 
changes in local or regional income and employment which could reasonably 
be expected with alternative agricultural policies. The Thai government 
is currently in a position of suggesting that a given increment of 
income and employment is more or less valuable depending on where (which 
region or zone) it occurs. Many of the potential policy instruments 
available to central government arise in the agricultural sector. Thus, 
the further translation of the potential impact of various applications 
of these instruments (agricultural policies) seems highly appropriate. 
At present, only regional economic base multipliers have been developed 
for use in sub-national regions. However, the I/O analyses are expected 
to partially rectify this deficiency. 
Potential effects of this research will be to show the magnitude of 
potential trade off between efficiency and equity objectives both on an 
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interregional and intersectoral basis. It is important that it be 
developed in combination with with the national and regional linear pro-
gramming models to avoid the misimpression of regional growth based 
solely on redistribution or reduction in growth in other regions. 
It is anticipated that this area serves the same audience as the 
linear programming crop models plus a somewhat broader spectrum of 
agencies at the national level. Nonagricultural firms supplying the 
purchased imports of agriculture and those which are included in the 
channel of trade and further processing between farm and consumer 
should have interests here. The potential for decentralization and for 
competing successfully with agriculture for labor in rural areas should 
command their interest. 
CENTER FOR AGRICULTURAL STATISTICS 
The data base is the heart of any planning system. The major 
responsibility for data base development and maintenance in the DAE 
lies with the Center for Agricultural Statistics. The center was trans-
ferred to the DAE shortly before the DAE/ISU project began. 
The Statistics Center is responsible for the design, execution, and 
summarization of agricultural surveys. The major effort is with the 
biannual general farm survey which is given to approximately 20,000 
farmers. The Center is also responsible for annual production surveys 
for about 8 different crops and livestock. The center provides further 
support for processing results of field trials and other special studies 
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in cooperation with other departments in the Ministry of Agriculture and 
Cooperatives. 
The ISU Team has provided support to the Center since the initiation 
of the project. The assistance was on an informal basis at first and 
then by short-term assignment. As the functions of the Center expanded, 
the requirements for assistance also expanded. A full-time position 
for the statistical consultant was added to the project in January, 
1977. The assistance has been primarily in developing software and 
training in softward development for survey processing. The job 
requirements are demanding because of the large number of survey 
characteristics which must be processed on a small computer. 
The current and past activities in the areas of data bank operation, 
survey processing, and other statistical and computer support activities 
are detailed below. 
Data Bank Activities 
The data bank currently has one section in operation, two in 
operation, two in development, and another section proposed. The 
section in operation contains results from the DAE agricultural surveys 
stored by changwat. At present approximately 8500 characteristics from 
the General Farm Survey of B.E. 2516/17 are stored. For each character-
istic the data bank user may obtain the estimated total (Y), the 
coefficient of variation (CV), the percent reporting the character-
istics, and an item ID number. Through use of retrieval program, a 
user can, by referring to a characteristics ID number, obtain any of the 
following: 
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"' (1) the population estimate (Y) 
" (2) the population standard error (SE(Y)) 
(3) the population cv 
(4) the percent of farms reporting the characteristic 
(5) the estimated number of farms having the characteristic 
"' (6) the average (Y) based on all farms 
"' (7) the average (Y) based on only those farms having the characteristic 
The user may also perform addition, subtraction, multiplication, or 
division operations on any of the information. The survey information 
may be obtained by changwat or accumulated to agroeconomic zone, regional, 
or Kingdom totals as tabular output or as punched output. Zero obser-
vations are not stored in the data bank (for efficient utilization of 
storage space), but are generated for a user's request. This provides 
over 4 million pieces of information from the 2516/17 General Farm 
Survey alone. Results from the General Farm Survey of 2518/19 will be 
stored during FY78. Documentation has been completed for approximately 
half of the characteristics on the data bank. These data have been 
published along with instructions for using the retrieval program. 
Temporary documentation is also available for the remainder of the data. 
Because of restrictions imposed by the IBM 1130 computer system, 
maintaining survey results at a level lower than the changwat (i.e. 
Amphur level or the raw survey data) is impractical. 
Section 2 of the data is a master list frame of villages to be 
used in sample allocation. It is planned to store information relative 
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to each village, such as number of farms major crops grown, etc. This 
list of approximately 50,000 villages will reduce the time required for 
sample allocation (at present about 4 weeks for a general farm survey) 
and computer maintenance of the list will facilitate inclusion of the 
most recent knowledge in the list. At present, data are being prepared 
for data storage and the computer software is being developed. 
Section 3 deals with the price data series maintained by the Marketing 
Branch of the DAE. Monthly price data are available at the Kingdom level 
on approximately 200 commodities for up to 30-35 years for some of them. 
Also data by agroeconomic zone is available for the past 2-3 years. At 
present these data are being prepared for computer input and the storage 
algorithm has been developed. 
Section 4, which has been proposed, will contain information from the 
farm record keeping programs. This information will be used to provide an 
analytical capability at the farm level. 
We expect to finish documentation of the survey results section and 
to have the price data and list frame sections operational during FY78. 
The preliminary plans as to coding procedures and the storage algorithm 
to be used with the farm records will then be started. The farm records 
data section of the data bank should be operational by the end of the 
project. 
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Survey Processing 
Analysis programs for 2 and 3-stage cluster surveys have been 
written and are in constant operation by the DAE staff. Because of 
differences in the various 2 and 3 stage surveys, these programs must 
be revised for each survey. For each survey, a data file must be set up 
containing the sampling fractions. Also, a data input subroutine must 
be prepared for each section of the survey data to be processed. 
Surveys processed to data include General Farm Surveys for B.E. 
2516/17, and B.E. 2518/19 (currently being processed); specific yield 
surveys for rice (2516, 25170, kenaf (2517), maize (2518), second rice 
crop (2518, 2519), crop production (2518, 2519), and rice stock (2519). 
The DAE staff is currently fully capable of writing the input sub-
routines required by the analysis programs, making data checks by 
computer, and setting up the data file for the sampling information. 
Further work is being done to familiarize DAE staff with the analysis 
programs and the type of changes required for the different surveys. 
An indication of reliability of the survey data is given by the co-
efficient of variation for the survey estimate (Table 4). The data 
shown are actual production estimates for glutinous and nonglutinous 
rice from the General Farm Survey of 2516/17. 
Statistical Support Activities 
Development of Computer Software. Computer software developed to 
date includes: 
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(a) RFORM - solves for the reduced form of a simultaneous set 
of linear equations (will handle a maximum of 70 endogenous 
and 105 exogenous variables) 
(b) GENGS - a program using the generalized Gauss - Seidal 
technique to solve a system of simultaneous equations which 
may contain nonlinearities (will handle a maximum of 70 
endogenous and 100 exogenous variables) 
(c) INOUT - a program which performs on input-output analysis on 
a system of up to 200 factors 
(d) DYNAMO - a version of the DYNAMO simulation language has been 
developed for use of the IBM 1130 computer 
(e) The IBM Pack programs for Factor Analysis and Stepwise 
Regression have been revised to handle up to 65 variables 
instead of 30, and 
(f) In addition, a multiple regression and 2 - stage least squared 
package and other application programs (such as to calculate a 
moving average, etc.) are available. 
Futute plans include maintenance of the above software, expansion of 
and more user software for the Data Bank. 
Staff training 
During FY77 a Fortran course was presented to 19 DAE staff members. 
The instruction in FORTRAN is now being done by the DAE staff. At 
present two computer center staff members are gaining additional training, 
one at Iowa State and one in Bangkok. Seminars on data structures and 
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Table 4. Summary of estimated rice production by agroeconomic zones 
and Kingdom with corresponding coefficients of variation 
for B.E. 2516/17. 1 
Estimated Rice Production 2516/17 
Nonglutinous Glutinous 
Y(ton) cv Y(ton) cv 
Zone 1 118.830 23.87 1.577,421 7.37 
Zone 2 33,512 11.59 526,165 6.25 
Zone 3 189.244 12.05 960.218 5.81 
Zone 4 611,489 10.16 157,810 9.00 
Zone 5 398,863 9.12 200.765 11.25 
Zone 6 1,191,318 9.63 271,496 10.95 
Zone 7 443,743 10.07 7,702 26.28 
Zone 8 1,345,209 9.25 57,077 18.19 
Zone 9 353,532 12.75 355,989 8.40 
Zone 10 40' 721 18.67 685,976 5.62 
Zone 11 2,208,535 4.50 6,054 29.10 
Zone 12 304,650 10.71 5,962 18.11 
Zone 13 608.085 9.97 10,209 17.25 
Zone 14 166,162 23.17 215 97.00 
Zone 15 139.806 7.79 
Zone 16 61,956 14.05 106 76.95 
Zone 17 600,184 6.38 10,859 15.77 
Zone 18 140,304 10.76 1,308 32.06 
Zone 19 126,208 7.46 10,146 10.75 
Kingdom 9,082,341 2.63 4,845,476 3.04 
1 Does not include second crop rice. 
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data management for the computer have also been presented to the 
center staff. 
Computer Utilization 
Table 5 is presented to give a quick look at how the DAE has pro-
gressed inthe area of computer utilization over the past 3 years. In 
1974 the computer was in actual use for 1435 CPU hours. This increased 
to 3568 hours in 1975 and to 5563 hours in 1976. This is an average 
of 21 hours per working day. The 1976 total does not include over 300 
hours used on the computer in Irrigation Department. 
Due to computer maintenance time, electricity failures, and time 
lost between jobs, this figure for 1976 should represent very nearly the 
maximum capacity of this computer. 
The extremely low totals reported for Nov-Dec. 1975 were due to the 
installation of the new equipment which upgraded the machine from an 
8K word- 1 disc driver machine to a 16K~ord- 3 disc drive machine. 
Nearly one month of computer time was lost due to installation related 
problems. 
After installation of the new equipment, the survey analysis pro-
grams were rewritten to make efficient usage of the equipment, which 
resulted in the computer time being reduced to 25-50% of what it had 
been previously. 
The MPS LP program was obtained d~ring RY77 to replace the LP Moss 
routine. The MPS LP routine reduced computation on large problem to 
less than 1/3 that required by the LP Moss routine. Also limited access to 
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the IBM 370 computer in the Bureau of Business Economics was obtained. 
The MPSX linear program was ordered by the DAE with funds from DETEC ror 
use on the 370 computer. 
Additional plans include storage of raw survey data on rnagnitic tape 
using the IBM 370 computer in the Bureau of Business Economics. 
SPECIAL STUDIES 
The areas of past and present research have included the following 
types of studies: 
1. Construction of models of agricultural processing, storage, 
and transportation 
2. Estimation of statistical commodity demand models, 
3. Buffer stock models 
4. Minimum cost diet models preliminary to analysis of effects 
of development policy on nutritional status of groups at risk 
of malnutrition 
5. Irrigation-fertilizer experiments 
The construction and modeling related to transportation, processing 
1 
and storage of agricultural commodities have been described previously. 
This section will be concerned with progress on the demand analysis and 
the plans for nutritional analysis. 
1 Sukdidee, Chumlong and Somnuk Sriplung. Transportation, Storage, 
and Processing Model for Rice. In Singapore Symposium: Agricultural 
Sector Analysis in Thailand. Center for Rural and Agricultural Develop-
ment, Iowa State University, DAE-CARD Sector Analysis Series: No. 7, 
July 1977. 
54 
Commodity Demand Analysis 
Objectives. The major objectives of commodity are to: 
a. Provide government policymakers with estimates of price-quantity 
relationships for major agricultural variables. The esti-
mates of price quantity relationships are required for de-
cisions involving policies on price levels, price stability, 
export possibilities and domestic consumption. 
b. Provide estimates of price quantity relationships for use in 
sector analysis models at the national and regional l3vels and 
also for use in specialized transportation and buffer stock 
models. 
Techniques. The major techniques involve standard principles of market 
analysis adopted to fit the Thai Market Situation. The analysis 
starts from conventional balance sheet methods for checking data 
consistency. The statistical methods used are ordinary least squares 
techniques. All estimated commodity models are subjected to a 
reduced form analysis. Predicted values are used for lagged 
endogenous variables in this process. 
Previous Progress in Demand Analysis. 
October 1973 
January 1974 
Demand analysis work started, Fice data 
gathered. 
Adoption and testing of TSLS regression package 
from University of Ca] i forn-i<1 to thl' IBM 1130 
computer. 
March, 1974 
July, 1974 
August, 1974 
October, 1974 
December, 1974 
August, 1975 
April, 1976 
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Collection and evaluation of data on kenaf and 
maize markets. Specification completed for kenaf 
model. Software for reduced form analysis written. 
Computer software tested to develop simultaneous 
estimates of rice demand and stock change. 
Initial results with rice demand equations for 
glutinous and nonglutinous rice. All variables 
showed expected sign except with the price of 
rice. Demand analysis leader departs for Ph.D. 
training. 
First attempts to estimate domestic and export 
relationships for mungbean. 
Kenaf model completed and manuscript written to 
describe results. Continued work on modification 
of mungbean equations. Specification on a soy-
bean model was begun. 
3-week TDY by Lee Blakeslee. Work with D.A.E. 
staff in further specification and estimation of 
econometric models for kenaf, maize, and mung-
beans. Consultation was provided to marketing 
group on model building and policy analysis. 
3-week TDY. Review of progress on models for 
rice, maize, mungbeans, and cassava. 
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Progress during FY77. The research on commodity demand continued. A 
three-week TDY provided for review of past work and guidance for con-
tinued efforts. 
The initial specification and estimation was by ordinary least 
squares and by two stage least square where possible. 
By the end of FY77 initial specification and estimation of multi-
equation models had been completed for rice, maize, kenaf, soybeans, 
mungbeans, cotton and textiles, and rubber. 
For each commodity there are separate equations which explain 
domestic consumption, exports, stock change, comestic price, and export 
price. For some commodities (e .. g., cotton) the statistical models 
include equations for successive market levels as the commodity moves 
from the primary product market to the retail consumer market as a 
finished product. 
Estimation has been by ordinary and two-stage least squares. The 
basic research is slowed by the need to search for and apply appropriate 
checks on data accuracy and consistency. Frequently, one must settle for 
less precision in the results than desired. Additional work will be 
required for nearly all the demand models, but the initial results are 
encouraging. It is expected that output will improve when a full time 
demand analyst is added to the project. 
Expected research products. The potential users of the individual com-
modity models are both policy makers and other modeling groups. The 
commodity demand equations permit estimation of both price and quantity. 
A substantial portion of the policy issues faced by a government 
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heavily dependent on exports of agricultural commodities are concerned 
with specific questions of marketing, pricing, and consumption of 
various commodities. These commodity models have immediate value in 
predicting effects of a shortfall in crop production, on policies for 
export, and domestic price. Some of the models (including the rice 
model) have already been used for such purposes. The staff working 
with the national and regional models have a direct and immediate need 
for the results of the commodity demand analysis. 
Nutritional Impacts of Development Policy 
Issues and motivation. Economists have been made increasingly aware 
that consumption measures of food intake may not reflect the true 
nutritional status of rural households. Further; development economists 
are becoming increasingly aware that certain development policies 
themselves may adversely or positively affect the nutritional status 
of households at risk of malnutrition. The research in this area was 
initiated at the request of the Director of the DAE because of such 
nutritional concerns. The DAE is also represented on various committees 
responsible for the formulation of nutrition policy for Thailand. 
Procedure development 
To date the work on the nutrition aspect of the agricultural 
sector modeling has been limited to the construction of minimum cost 
diet models. These models have been useful in determining which 
nutrients are likely to be limiting or deficient in the diet of any 
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particular income group and which foods are the cheapest source of these 
scarce nutrients. 
However, the minimum cost diet may not be very appealing. A simple 
method of modifying the linear programming model has been devised so 
that consumers' preferences are considered in the selection of foods 
which meet nutritional requirements. The long-range objective of this 
study is to explore the nutrition-related consequences of economic 
development policy. 
The method proposed here would assume that consumers make rational 
consumption choices according to conventional demand analysis. That 
is, consumers will adjust their consumption of each commodity ac-
cording to the price of that commodity, the price of substitutes and 
complementary commodities and the level of income. The functional 
variables will later be expanded to reflect other sociodemographic 
variables such as educational level of mothers, presence of health care, 
and presence of other community development programs. 
The method proposed is to minimize the cost of changing from a 
diet chosen by consumers (under conventional demand analysis) to a 
diet which meets nutrient requirements. The approach merges conven-
tional consumer demand theory with nutritional constraints for minimum 
and maximum levels of food nutrients in the diet. 
While utility functions are not comparable between consumers, 
empirical demand relations can be constructed which give an operational 
means of considering consumer choices. Empirical demand relationships 
are commonly stated so that the quantity consumed is a function of its 
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own price, the price of substitutes, and money income. One simple such 
algebraic relationship is the power .function where the quantity demanded 
(desired) of x1 and x2 is just a function of money income 
B 
X1DES = b1Y l3 
B 
X DES == b Y 23 2 2 
(4) 
The programming model then minimizes any change from the consumer's 
preferred diet to another diet which meets nutrition requirements. If 
the consumer's preferred diet does meet nutritional requirements, no 
change is made. 
A schematic diagram of a simple diet model is shown in Figure 7. 
The model in Figure 7 contains only 3 commodities~ rice, meat, and 
vegetable for simplicity. The model is structured so that the diet 
chosen (desired) by the consumer with a particular income, RICE DES, 
MEAT DES, and VEG DES will be chosen by the model if that diet meets all 
dietary restraints. The activities RICE DES, MEAT DES, and VEG DES 
are assigned fixed bounds. The fixed bounds are determined by the 
income consumption equations shown in Figure 7. Two additional activi-
ties are provided to represent increases or decreases in the desired 
cons1mption of each commodity. Activity RICE INC represents an increase 
in consumption from RICE DES if necessary to meet nutritional con-
straints. Activity RICE DEC represents a decrease in consumption of 
rice from the desired level if necessary to meet a nutrient constraint. 
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Figure 7. Schematic diagram of linear programming tableau of model to 
minimize the cost of moving to a diet which meets nutrient 
requirements from a diet desired on the basis of income 
change 
Rice ConsumEtion Meat ConsumEtion Vegetable ConsumEtion 
Rice Rice Rice Meat Meat Meat Veg. Veg. 
DES INC DEC DES Increase Decrease Desired Increase 
Bound FXR UBR FXM UBM FXV 
Objective 0 CR CR 0 CM CM 0 cv 
Diet Cost< CR CR -CR CM -CM -CM cv cv 
Protein < al al -al bl +bl -b cl cl 
< 1 Fat a2 a2 -a2 b2 +bz -b cz cz 
< 2 Vitamin a3 a3 -a b3 +b3 -b c3 c3 3 3 
Calories ~ a4 a4 -a4 b4 +b4 -b4 c4 c4 
where 
FXR = ~yBR, FXR is the desired level of rice 
UBR = FXR demand as given by a specified level of income. B 
r 
is the income elasticity of demand for rice 
FXM = A yBm FXM is desired level of meat 
m ' 
(UBM = FXM) consumption for a specified level of income. 
the income elasticity of demand for meat 
B is 
m 
FXV = A yBv FXV is the desired level of vegetable consumption for 
v ' 
Veg. 
Decrease 
UBV 
cv 
-cv 
-c 1 
-c 2 
-c 3 
-c4 
a specified level of income. B is the income elasticity 
v 
of demand for vegetables 
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The increase and decrease activities for meat and vegetables perform 
similar functions. 
The objective function of this problem is to minimize the cost of 
changing from the diet selected by the consumer to a diet which meets 
nutritional requirements. If the mix of commodities chosen by the 
consumer meets all nutritional requirements, the program will not change 
that diet. The second equation measures the actual cost of the diet. 
Since activity RICE DEC represents a decrease in rice consumption, each 
unit of this activity sells back the cost of one unit of rice and sub-
tracts the contribution of one unit of rice from each nutrient con-
straint. 
Expected research products and 
potential users 
The research described above is only a beginning step in what will 
hopefully be a much larger integrated analysis of the agricultural and 
nutritional aspects of development. AID/W has expressed interest and 
agreed to provide a consultant to explore and evaluate the possibilities 
of extending research in the area. The users in Thailand are the 
MOAC for direct use in developing the agricultural plan and the plan-
ners directly responsible developing the health and nutrition com-
ponent of the Development Plan for Thailand. It is expected the results 
will also be of interest to the international community as world 
experience in this area is limited at the present time. 
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DISSEMINATION OF RESULTS 
The major method by which results have been disseminated in Thailand 
is by the use of the public seminar. The public seminar, which permits 
a direct interaction between the audience and the author of the paper, 
has worked well in Thailand where reports written in English may receive 
only nominal attention. The papers presented are then distributed to 
universities and other agencies in Thailand. 
A listing of the seminar and conference participation in FY77 by 
DAE-ISU team members is given below. This is followed by a listing 
to date of papers and research reports from the project. The list is 
incomplete since numerous papers written in the Thai language are 
presented at meetings with no ISU attendance and only nominal ISU 
involvement in the preparation. 
Conferences and Seminars in FY 77 
The methods and results of the sector· analysis project in Thailand 
were presented at two regional meetings in South-East Asia during FY77. 
A paper, "Agricultural Sector Analysis Planning in Thailand," which de-
scribed the project was presented by Dr. Somnuk Sriplung at a meeting of 
the ASEAN Agricultural Representatives in Surakarta, Indonesia, during 
August of 1976. The paper was well received and a resolution was adopted 
to establish a regional agricultural development training center in 
Thailand. The resolution was later approved by the ASEAN Ministers. 
A joint ISU-DAE presentation of the Thailand project was made at the 
First Regional Agricultural Sector Analysis Seminar in Singapore. The 
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seminar was sponsored by the Agricultural Development Council. 
The members of the Thailand sector analysis team who attended the 
1 
conference and papers presented were: 
Dr. Somnuk Sriplung "The Framework of Agricultural Development 
Planning Activities of DAE/ISU in Thailand." 
Mr. Prapai Vongmonta "Applications of the Regional Crop Model of 
Thailand." 
Mr. Chomlong Sakadidee "Livestock Model" and "Rice Transportation, 
Storage and Processing Model" 
Dr. Herbert Fullerton "Future Plans for Agricultural Sector Analysis 
in Thailand." 
Dr. Charles Framingham "Interaction between the Policy Maker and 
the Policy Analyst." 
Dr. Arthur Stoecker "National Crop Model of Thailand, Structure 
and Application." 
The purpose of the conference was to share sector analysis planning 
experiences from countries where sector analysis projects are in process 
with countries which have potential interests in developing a sector 
analysis project. The conference was attended by representatives from 
Thailand, Korea, Phillipines, Malaysia, Indonesia, Pakistan and Nepal. 
Members of international agencies including ADC, FAO and AID also 
participated. 
1The papers were compiled for wider distribution under the title 
Singapore Symposium: Agricultural Sector Analysis in Thailand. Center 
for Agricultural and Rural Development, DAE-CARD Sector Analysis Series: 
No. 7 July 1977. 
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A second regional seminar sponsored by ADC to be held in the 
Phillippines was planned for November, 1977. Advance plans have been 
made for additional papers from the Thai sector analysis project. 
Thailand Sector Analysis Program Publications 
A. Annual Project Reports 
1. Annual Report: Agricultural Sector Analysis in Thailand, FY-1974, 
Iowa State University, Ames, Iowa. 
2. Annual Report: Agricultural Sector Analysis in Thailan~ FY-1975, 
DAE-CARD Sector Analysis Series No. 2, February 1977. 
3. Annual Report: Agricultural Sector Analysis in Thailand, FY-1976, 
DAE-CARD Sector Analysis Series No. 6, June 1977. 
B. Conference Papers 
(The Agricultural Economics Society of Thailand, Bangkok, Thailand, 
December 1973): 
4. Research Strategies For National Agricultural Planning in 
Thailand by DAE and ISU Team. (Lee Blakeslee, Arthur Stoecker, 
Keith Rogers) 
(The Food and Agricultural Organization Sector Analysis Seminar, 
Bangkok, Thailand, 19-21 June 1975): 
5. Macro and Sector Linkage Models by James A. Stephenson. 
6. DAE/ISU Marketing Research in Thailand by Dennis Conley. 
7. Sector Analysis Planning in Thailand by Somnuk Sriplung. 
8. National Crop Model by Arthur L. Stoecker. 
9. Regional Sector Analysis in Thailand by Keith D. Rogers. 
10. Demand Analysis Applications by Thongchi Petcharatana. 
11. Agricultural Statistics Center by Laurence Kinyon. 
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(The Agricultural Development Council Seminar on Agricultural 
Development Planning in Thailand, Bangkok, Thailand, 29-30 July 
1975): 
12. A National Crop Model of Thailand in B.E. 2524 by Arthur L. 
Stoecker and Kanak Khatikarn. 
13. The Northeast Region Crop Model by Keith D. Rogers and Prasit 
Itharattana. 
14. Zone Crop Models of the Central Region by Arthur L. Stoecker 
and Chamlong Sakdidee. 
15. Econometric Modeling by James A. Stephenson. 
16. Income Elasticity of Demand for Foods by Prasit Supradit. 
17. Agricultural Demand Analysis by Thongchai Petcharattana and 
Leroy Blakeslee. 
18. Effects of Transport Changes on Rice Agriculture by Dennis 
Conley and Chamnong Vatana. 
19. Role of the DAE in Agricultural Development Planning by Somnuk 
Sriplung. 
(Division of Agricultural Economics Fourth Five Year Agricultural 
Development Plan Seminar, Bangkok, Thailand, 22 June, 1976): 
20. Crop Model for Thailand Fourth Five Year Plan Development Guide-
lines Revised publication available under the Title National 
Crop Model for Thailand by A. Stoecker and K. Khatikarn, Division 
of Agricultural Economics, Ministry of Agriculture and Coopera-
tives, Agricultural Economics Research Bulletin No. 17 August 
B.E. 2519. 
21. Thailand Fourth Five Year Agricultural Development Plan B.E. 
2524 Guidelines. Revised Publication available under the 
Title: Agricultural Development Planning in Thailand: Some 
Supporting Analysis by C.F. Framingham, A.L. Stoecker, K. 
Khatikarn, S. Sriplung and E.O. Heady, Iowa State University and 
DAE, MOAC, Royal Thai Government, February 1977. 
22. Agricultural Sector Analysis Planning in Thailand by Dr. Somnuk 
Sriplung (Paper presented at meeting of ASEAN Agricultural 
Representatives in Surakarta, Indonesia August 1976). 
(The Agricultural Development Council Regional Seminar on Agricultural 
Sector Analysis, Singapore, Rep. of Singapore, 8-11 November, 1976): 
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23. The Framework of Agricultural Development Planning Activities 
of DAE/ISU in Thailand by Somnuk Sriplung, A.L. Stoecker and 
E.O. Heady. 
24. Applications of The Regional Crop Model of Thailand by Prapai 
Vongmonta and Herbert H. Fullerton. 
25. Livestock and Rice Transportation, Storage and Processing Models 
by Chamlong Sakdidee and Somnuk Sriplung. 
26. Future Plans for Agricultural Sector Analysis in Thailand by 
Herbert H. Fullerton. 
27. Interaction Between the Policy Maker and the Policy Analyst by 
Charles F. Framingham and Somnuk Sriplung. 
28. National Crop Model of Thailand: Structure and Application by 
Arthur L. Stoecker and Kanok Khatikarn. 
Other Research Publications 
29. Agricultural Employment and Migration in Northeast Thailand: 
Application of a Regional Planning Model, DAE-CARD Sector 
Analysis Series No. 1, December 1976 by Keith Rogers and 
Prasit Itharattana. 
30. Macro Econometric Analysis of Economic Activity in Thailand, 
1962-1974 by James A. Stephenson and Kajonwan Itharattana, 
Center for Rural and Agricultural Development, Iowa State Uni-
versity, DAE-CARD Sector Analysis Series No. 3, March 1977. 
31 Kenaf Demand in Thailand by Leroy Blakeslee L. and Thongchai 
Petcharatana, Center for Rural and Agriculture Development, 
Iowa State University, DAE-CARD Sector Analysis Series: No. 
5 June 1977. 
32. Singapore Symposium: Agricultural Sector Analysis in Thailand, 
(Papers presented at the First Regional Seminar on Sector 
Analysis in Singapore) Center for Rural and Agricultural Develop-
ment, Iowa State University, DAE-CARD Sector Analysis Series: 
No. 7, July 1977. 
33. Agricultural Supply Response in Northeast Thailand: Production, 
Resources, Income, and Policy Implications by Rogers, Keith and 
Prasit Itharattana, Center for Rural and Agricultural Develop-
ment, Iowa State University, DAE-CARD Sector Analysis Series: 
No. 8, 1977. 
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D. Data Bank and Computer Software 
34. A Reduced Form Program by Laurence Kinyon. DAE Series No. 1, 
July 1976. 
35. A Generalized Gauss-Seidel Program by Laurence Kinyon. DAE 
Series No. 2, July 1976. 
36. DAE Data Bank from the General Farm Survey, Volume I by Laurence 
Kinyon. DAE Series No. 1, September 1976. 
E. End of Tour Reports 
37. Leroy Blakeslee, July 1975 (Demand Analysis) 
38. Keith Rogers, January 1976 (Chief of Party and Regional Analyst) 
39. James Stephenson, August 1976 (Macro-Econo~etric Model) 
40. Charles Framingham, December 1976 (Policy) 
PERSONNEL 
The sector analysis project in Thailand is a team effort. Both 
long-term and short-term personnel from Iowa State University serve as 
an integral part of the DAE staff and together work to a common research 
goal. The primary work has been with the Planning and Statistics 
Branches of the DAE. Essential support has been received from the Pro-
duction Economics, Farm Management, and Marketing Branches. The person 
providing the most leadership in issue identification, model formulation, 
staff motivation is Dr. Somnuk Sriplung, Chief of the Division of Agri-
cultural Economics. 
The total staff inputs for ISU personnel from the beginning of the 
project are shown below in order of dates of service: 
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Name Position 
1. Dr. Keith D. Rogers Chief of Party, Resource 
and Regional Development 
2. Dr. Earl 0. Heady Senior Technical Advisor 
3. Dr. Leroy L. Blakeslee Demand and Agricultural 
Projection 
4. Dr. Arthur L. Stoecker Linear Programmer 
Chief of Party 7/1/75-
6/30/77 
5. Dr. Jerry A. Fedeler Marketing and Participant 
Training 
6. Dr. Dennis M. Conley Agro-Industry, Marketing, 
Transportation 
7. Dr. Earl 0. Heady Senior Technical Advisor 
8. Dr. Earl 0. Heady Senior Technical Advisor 
9. Dr. J.T. Scott Marketing Consultant 
10. Mr. Lawrence Kinyon Research Statistician 
11. Dr. James A. Stephenson Applied Econometrician 
12. Dr. Jerry A. Fedeler 
13. Dean Lee Kolmer 
14. Dr. J.T. Scott 
Marketing and Contract 
Negotiation 
Administrative Visit 
Marketing Consultant 
15. Dr. Charles F. Framingham Policy Analyst 
Assignment 
7/18/73-
7/23/75 
7/21/73-
8/31/73 
8/1/73-
8/5/73-
on board 
1/14/74-
2/16/74 
1/26/74-
2/8/76 
4/9/74-
4/25/74 
7/2/74-
8/20/74 
7/16/74-
7/31/74 
7/22/74-
on board 
8/29/74-
8/6/76 
12/4/74-
12/21/74 
2/17/75-
2/22/75 
2/17/75-
2/22/75 
7/28/75-
12/6/76 
M-M 
23~7 
1.3 
18.0 
47.6 
1.0 
25.0 
0.5 
1.6 
0.5 
23.0 
23.0 
0.6 
0.3 
0.3 
17.0 
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Name Position Assignment M-M 
16. Dr. Leroy L. Blakeslee Demand Consultant 8/16/75- 0.7 9/7/75 
17. Dr. Earl 0. Heady Senior Technical 12/5/75- 0.3 Advisor 12/12/75 
18. Dr. Herbert Fulleton Regional Economist 1/8/75- 17.6 6/6/75 
19. Dr. Leroy Blakeslee Demand Consultant 4/5/76- 0.7 4/25/76 
20. Dr. Keith D. Rogers Regional Consultant 6/5/76- 1.6 Acting Chief of Party 7/24/76 
21. Dr. Kenneth Nicol Policy Analyst 1/9/77 5.7 
on board 
22. Dr. Neal Walker Linear Programmer 1/18/77- 5.4 
on board 
23. Dr. Earl 0. Heady Administrative Vist 2/28/77 
.3 3/8/77 
24. Dr. James Stephenson Macroeconomist 6/1/77 1.0 7/2/77 
Grand Total 216.7 
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PROJECT EVALUATION RESULTS 
A major evaluation of the DAE-ISU sector analysis project was held 
in Thailand in March of 1977. The members of the evaluation team were. 
Dr. Chinawoot Soonthornsima (co-chairman), 
Economic Affairs Officer, United Nations, 
Economic and Social Commission for Asia and the Pacific. 
Dr. GeorgeS. Tolley (co-chairman), 
Professor of Economics, University of Chicago. 
Mr. Somchit Nopakun, Planning Division, 
National Economic and Social Development Board 
Mr. Sombhong Pattamavichaiporn, Technical Services 
Division, Department of Technical and Economic Cooperation. 
The Evaluation Team concentrated on the following areas: 
analytical methods and reliability of results 
uses and usefulness of results 
provisions for permanent Thai support 
Degree to which the recommendations of the prior evaluatton in 
1975 were carried out. 
The 1977 Evaluation Team met on March 1 and 2 with DAE/ISU personnel 
to finalize the terms of reference. These meetings were followed by 
review of written program outputs, attendance at an all-day briefing on 
the program, and considerable further consultation with DAE/ISU staff 
members. The DAE/ISU personnel with whom the Evaluation Team met during 
the course of the evaluation are shown in Table 6. 
Several days were devoted to meetings with users and potential 
users in the outside the Thai Government. In interviews, these persons 
were$ked about their knowledge of the Thailand Agricultural Sector 
Analysis Program, their opinions on reliability of the results and the 
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data, the usefulness of the program and suggestions for improvement. 
Dr. 
Dr. 
Dr. 
Mr. 
Dr. 
Dr. 
Dr. 
Mr. 
Mr. 
Mr. 
Mr. 
Ms. 
Mr. 
Mr. 
Mr. 
Mr. 
Table 6. DAE/ISU personnel with whom the 1977 
Project Evaluation Team conferredl 
Name 
Sornnuk Sriplung 
Arthur L. Stoecker 
Earl 0. Heady 
Lawrence Kinyon 
Kenneth Nicol 
Neal Walker 
Herbert Fullerton 
Narong Chuprakob 
Narong Sroytong 
Prapai Vongrnonta 
Kitipong Surainrungsikul 
Orawan Ongkanananglert 
Sakal Ooorikul 
Boonmee Juntaravong 
Koset Manowalailao 
Chamlong Sakdidee 
Position or 
Area of Responsibility 
Director of DAE 
Linear Programmer, Chief of Party 
Senior Technical Advisor 
Research Statistician 
Agricultural Policy Analyst 
Linear Programmer 
Regional Economist 
Chief Agricultural Development 
Planning Branch 
Fourth Five Year Plan 
National Model 
Regional Model 
Supply Response Model 
I/O Model 
Farm Level Planning Model 
Livestock Model 
Livestock Model 
Rice Transportation, 
Storage and Processing Model 
1 Each of these persons made a formal presentation at the all-day 
briefing to the Team on March 4. 
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A report entitled, Report of 1977 Evaluation of the DAE/ISU Thailand 
Sector Analysis Program, was presented to USAID/Thalland. The conclusions 
and recommendations of that report were as follows: 
The DAE/ISU team has made operational a set of models for analyzing 
responses of Thai agriculture to policy alternatives based on detailed 
data. This has been accomplished in an extremely short time. Results 
from the models have been used in important ways in Thai policy decisions. 
The Program started will with virtual certainty continue on a permanent 
basis after ISU personnel leave, indicating that a lasting impact has 
been made. 
The Evaluation Team feels that these accomplishments meet the criteria 
for a highly successful project. The project is well planned and well 
administered, and there were reasonable responses to the recommendations 
of the 1975 evaluation. All these considerations lead to our first and 
most important recommendation: 
1. The Evaluation Team has determined that the project is 
basically on course and finds no reason to depart from 
support as originally planned. 
A fully developed personnel plan has been presented indicating 
there is no problem in financing the support given the modest size of the 
Thai effort required to sustain the models, relative to overall size of 
DAE. A general plan of model development has been formulated. 
2. To further ensure institutionalization, a long-term 
plan of personnel and financial support by RTG should 
accompany the final report on the project that will 
eventually be made to USOM. 
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Carrying out thC' [oreg<?ing recommendation should be accompanied 
by the formulation in more detail of a long-term plan of substantive 
development, as is the concern of the next four recommendations. 
3. There will be much work in further developing the models 
to be done after the scheduled departure of the ISU 
team. For instance, the Evaluation Team wa~ told that 
detailed modeling by soil type and farm size is likely 
to be complPted for only one of the nineteen major agro-
economic zones within the time of the present project. 
This will provide a proto-type for extending the work 
to other zones. A specific plan is needed for the future 
work along these lines. Similar needs exist for the 
input-output linkages, rural development modeling more 
broadly, the transportation and storage optimization 
models and possibly other areas to supplement the general 
plans given in Table 7. In short, a comprehensive and 
specific schedule for extending the models should be 
prepared. 
4. As a particular extension, with the development of the 
more detailed farm models giving capability for repli-
cating farm household income distributions at the local 
level, the capability for analyzing farm poverty as an 
income distributional problem has been attained. Con-
sideration should be given to undertaking one or more 
special studies aimed at analyzing the effects of policy 
actions on incomes of those in the lowest part of the 
income distribution, accentuating the thrust of the work 
already begun on rural development. 
5. It would be helpful to further develop the plan for 
revising the models over time. Revisions will be needed 
to incorporate new data becoming available and to refine 
the behavioral assumptions, particularly as these pertain 
to varietal adoption behavior and planting of new crops, 
double cropping, input demand behavior, marketed surplus 
behavior, labor constraints and family labor participation 
ineluding hired labor and off farm work on and off season, 
seasonal labor migration among farm regions, longer term 
migration, attempts to account for sources of rural house-
hold income, and water use. 
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6. It would be helpful to develop a long-range plan for 
analysis in DAE proceeding in tandem with the LP modeling 
efforts, which would be concerned with coefficient esti-
mation and quantitative policy analysis for which the 
models provide a partial but not complete input. Examples 
include: analysis of major pol icy alternatives for the 
rice premium and ric;:e price alternatives more generally, 
rural industrialization, delivery of public services in 
rural areas, policy problems connected with impediments to 
adoption of high-yielding varieties and agricultural 
credit policies. The distinction being made here is 
between the LP modeling effort as such and the parallel 
analytical capability required to generate reliable co-
efficients and assumptions for the models, as well as 
carry out economic analysis of alternatives going beyond 
the model results as such. 
The needed additional developmental work discussed in the four 
foregoing recommendations indicates that provision should be made for 
contacts with ISU and others abroad beyond completion o[ the present plan 
of work in 1978. 
7. While no full-time permanent support is needed to implement 
a permanent capacity in DAE, continued short-term con-
sultation, having to do with technical aspects of further 
model development and the development of related policy 
analysis capability will be of extremely great value. 
That the project has ~nerged with useful results is attested by the 
many uses that have been documented in this report. Particularly note-
worthy is the key role of the models in developing the alternatives for 
the Fourth Five-Year Plan and in setting the action targets for inclusion 
in the final version of the> Plan. There is awareness and enthusiasm for 
the model results at the Uational Economic and Social Development Board 
(NESDB) and in the user agencies in the Ministry of Agriculture and 
Cooperatives (MOAC). There is less knowledge about the models elsewhere, 
though seminars and related outreach have had impact. 
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8. Further efforts would be rewarding to bring the analytical 
capability c.onnecu•d with the project to the attention of 
persons concerned with agricultural policy questions other 
than in NESDB and MO/\C. The usefulness of the models has 
been so great that most availabll! effort has been devoted to 
developing and running the models in current policy work for 
the principal users. To widen their application still further, 
a plan for outreach to other government users should be 
developed. 
9. Additional conferences, seminars and semiformal consultative 
meetings would be useful at which work by researchers 
working on the D/\E/ISU models and researchers elsewhere 
conferred on mutual interests. 'l'llis would enable others 
to benefit from knowl.cdge being generated by the models, 
and it would give occasion for those working on the models 
to benefit from the latest results available for use in 
coefficient specification and other numerical estimation. 
A conference, seminar or consultative meeting should be held on 
at least each of the following: future adoption of high 
yielding rice varieties, seasonal rice storage, estimation 
of domestic and international demand for the products of 
Thai agriculture, and macro-modeling. 
10. It would be useful to prepare and implement a publication 
plan in which the structure of the models in considerable 
detail is made available. 
11. It would be useful to prepare a publication indicating what 
data are available, including those from the new computer 
routines of the Agricultural Data Center. The publication 
would instruct users on how to go about obtaining data. 
There is an emerging focus of planning in Thailand at the province 
level to implement national plans and provide emphasis in each area 
suited to local problems. Agricultural and rural development measures 
will be an integral part of province plans. 
12. Efforts should be made to further adapt the modeling efforts 
to the province level and to integrate results with Pro-
vince planning efforts. 
13. It is highly desirable for the DAE to respond to the Governors' 
request for data and analysis at the changwat level. Some 
progress has already been made on this. 
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The Evaluation Team feels that the on-going capability places DAE 
in a unique position to provide training for this type of modeling effort 
to personnel from other Asian countries, as envisaged in the recommen-
dations of the ASEAN committee we were asked to consider. The Sector 
Analysis Program in Thailand is mon~ gt·ared to problems in those countries 
than is training in countries such as the United States, and the training 
costs would be less. Some additional support to DAE for teaching and 
demonstrations would be needed, but it is beyond the scope of this 
report to consider the details and availability of such support. 
14. The Evaluation Team endorses the idea that there is 
capability for the establishment in Thailand of a 
regional training center in sector analysis. 
WORK PLAN FOR FY78 
The major emphasis during FY78 will he on coefficient reestimation, 
development of farm type models, and develop1nent of interindustry models 
at the zone and region level. Additional emphasis will be given to 
expanding demand analysis. Other topics include further work on buffer 
stocks, and population-migration patterns. The work on the linkage 
between the macroeconomet ric model and the linear progr;umni ng mod(' 1 s 
will continue as a coopPrative project between resC>archers at lSU and in 
the DAE in Thailand. 
The coefficient reeslimalion and farm type model construction is a 
major undertaking. The reest imat ion is being carried out hecausL' of 
the additional surveys which have been completed since the first 
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coefficients in the models were estimated. The procedure is designed 
to take advantage of the exapnded computer facilities available at the 
Bureau of Business Economics. The objective is to develop a common set 
of planning coefficients which can be used in the farm type models and 
which can be aggregated for usc in the models at the agroeconomic zone, 
region, or Kingdom level. The rcestimation of coefficients is also in 
response to the request by the Provincial Governors for changwat level 
planning capability. 
A brief outline of specific research activities expected during 
FY78 is given below: 
I. National Agricultural Model 
Continue modification improvement, validation 
Complete integrated model with livestock production sectors 
Continue studies related to capacity and price policy 
Begin studies related to livestock production 
II. Zone-farm Type Models 
Continue soil mapping and village identification 
Reestimation of model coefficients with farm type detail 
using pooled cross-section and time period techniques 
III. Interindustry Models 
Develop and test surveys for data collection 
Summarize data and test linkage with zone crop models 
Expand data collection to additional areas 
Evaluate effects of forward and backward linkages, potential 
for integrated rural development 
Continue linkage of macro-LP models with ISU 
IV. Commodity Demand and Marketing 
Expand commodity demand analysis 
Evaluate storage and stock policies 
Incorporate demand equations into programming models 
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V. Statistical Support 
Data Bank Maintenance 
1. Documentation of data sets from General Farm Survey 
2. Complete general retrieval program with user control 
options 
3. Complete specialized price data retrieval capacity 
General Survey 
1. Computerized sample allocation program 
2. Statistical check on data re]iability using previous year 
data 
Farm Records 
1. Computerized data storage and retrieval capacity 
Other 
1. 
2. 
3. 
Statistical Support 
Maintain programs for OLS and TSLS, regression, RFORM, 
GAUSS-Seidel, Moving Average 
Extend and maintain Input-Output and simulation programs 
Adapt and develop new software as required by research 
activity 
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